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(54) METHOD FOR SIMPLIFYING SHAPE 

(57)Abstract: 

PURPOSE: To obtain a shape simplifying method capable of simplifying 
a shape by easy operation even in the case of shape data expressed by 
boundary expression having no shape feature. 

CONSTITUTION: An input part 1 1 converts a shape model expressed 
by boundary expression into internal data structure, a geometric 
feature extracting part 12 extracts a geometric feature in a parallel and 
connected state from shape data and a simplified shape indicating part 
-13 inputs a partial shape element in a simplified shape part and the sort 
of simplification. Then a simplifying target shape extracting part 14 
extracts a shape to be simplified from the geometric feature and a 
simplified shape processing command data preparing part 15 prepares 
information indicating shape processing matched with deletion 
necessary for simplification. A local geometric shape operating part 16 
changes the geometric shapes of the target shape element and a shape 
element to be connected to the target one and a phase operating part 
8 deletes a phase element having no meaning on geometeric shapes. 
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"9 LtiEPtf- * frisk •) , ±|E«f«frffc 
tmt-tZ, JBttSMfrtHiB-* * flm^bttft&ttHltilffi* 

* ft K&ftt * »#£**>*M>Ht* * ^SEi" 4 - t \z i 
■t * tfcffi*ffc« «: « x. i t * i: -f 4 fltfrBUROll 

H£ i £Ett©j&l*tt*fb:£a;o 

«3loo®ttR3ie4r}B^L*:B», fBWb*i*J§H*Hl»« 

«*, ±fBA2j3ftsfc 1 oco^gJK^'ffi^&ftffciw 

4 V-y b f&SBSK Wit* t 42it:2o 

©IHfl-frilfS&tSi&aBfcfT-? ±K7-T h 

tic J: ij, -jgc07^ l^y hgB^-*ttmi--2>i!t31^fi : 
• v», IBWfbJBt^aflrfrf'-^'f&SaSU:* -tia^SAT- 

So 



JBtt*a»<fr7*-*flsjS»l±, ±E«*fkW*3^«»» 

* ^Sro-*; o v » x 4 ^a * it 1*1- 4 if m * #in-r 
[it*a 5 ] mmm^T^u z <o 

^Fjei-saatfrvv «*fk*«ia ! a»-frT'-^ft]S« 

*45B!a**l*1-i1l|5R«r#Sni-*aa*:ff ^ - t Sr«F 
[0 0 0 1 ] 

[0 0 0 2] 

* ->* a - ;n± - 4fim9> KKttttBMb-*" 4 * «f^> 

i"43BttfBl«^b»:»i, h«»OBU», 
^TtSB^WBU^ *tt«Sfl-OffS 0O»WKtt-fb4 4ro 
M«St*S„ 3^7cCAD7'-^Wf-J' 

m^y^ u-y h itbm-t&<o#mm-cib-oit„ 
[0 0 0 3] tit. '&*<7>Mikmmt1;&ZW^tzfZtk 

^r^kz-D^xtm-tio mi 2(4, mmmm (Pa 

rametric Technology Corpo 



(3) 



ftfflW-G- 2 5 9 5 0 



ration, P r o/ENG INEER, Model 
ing Users Guide, 1 ; V - ^9. 0, B 
*mM. U04-0392-01 J) IZTF-Ziltz'&MW 
»#fMHb#ffi*#ojfc^*7»7 ; **-i-rn ^it 
H»wfiv»r, UiHffiSE^, J.--9-*A*^ ; rf T^- 
-■*f-f >^ "7 i-^SB, 2 li^--^*-!' >*7i-*§Bl 

7 > - * t*coff^tc#tt *i-cv>SjJvo« 4S£ 

iuo bu »i- -a T&ammM jesb . 5 » «a»«EjE 

[0004] ^c»ft»=ov>TKw-j-4 0 ^ «*.wae 
# ^ 7-* ofajasat 4- iu m-t z> mft 4- um-t * o — 9-* 

ie$*l-s t ^f$«iis«6 5 ^^^ft^ASEtfaffi 3 

rt»fcffc*-*-*o i<OR#, J&Rj&affi 6 littffTKfHB 7 t 
t£ffli&ffcgB8 4rfliv^r®^T , -^4§ttgB9<DT'-^4-^ 

[0 0 0 5] i©M^f5tli, 3Ktt»«ft*l*t> 

f^#©-f^S|5 2 Kj3V>T, HI 3 tzgfJ;^ K 3 &5c 
OESAv^j£#:4f r-K^-T^o 3--4f4 > *r v jl - 
X $15 1 *• h fi=®#mW. 4" A* L Xl&Vl* t*^ 4" Jgffi L T 
v»*„ -f-UT, j§M*1fMHbfciiv»T, .a— 

4r4M-T^*Mf®HI£jESB4 Uffinfrfbl-SSBfr© 

» * » o f* 7 -CJBtt 4: ft JS L r v» <t tt *L»dT4 c. 

£\ J&fttt*-fl:i*BJti:44 < , Ell 3 J: 5 

K » tt* W * ft » t >t *S*ft JS * *l 4 t 

[0 0 0 6] 

[0 0 0 7] ^W^BJIi, ±E<73i-9 4KHjS*»M-t 



0 ©* w-rw-c § , iMftaaffc (> &Ra&$Hft**i& 

[0 0 0 8] 

K«fc*JBttlMHfc;6rttHU tf-#««rfflv»-CB&fip«>3& 

tgo J^lfr* -r^ 4- ffim&-fb L ft h * -T)v ifttiu-f 2> 

M^f>^Mt4 2 oo3gttS?3R*»3Fff-C** 
it. RVEH • A.- rtP>^cov»rtt^<7)«SE^T-*4 

1 -ocoMViW^t 4-^^*4 fflB&fb^ttJt 

Sr#^0^Lr^T'-^4-il!l'9, ffil&ftttgLb-rz 

[0 0 0 9] M^#2gO««£ft:to££M*ffi 
B&fb^af±, IB*aKSl*o>«WK«v»T, ffi^Hb^ft 

. a j#o1*#*jiMKf- ^ tc#*Dl-4fflB&-fb 

3gtt»a»^"7'-^ftj«as % K«-r4^«<^^Mif$R4r 

w^fpH*^4"^M1-4i t^J: 15, ^-to-ti:4$!ia4-*i* 

n » 1 4r e« w ffj m-t z zffi*.tzt>w$> 

[0 0 10] tfc, H*a«3^co||^H#te4®^. 

tzm, «r»Mb**ft3K«jfttaa5»±, A2js*ifciooj§a* 

*tfto^2o<o®7>4-if$^i-4^aB4ff9 fc&K, 
7-fl/yF ffi7?tw|SSSi-4 7 1/ 7 h MTj-^ft-T^^ 
M-k^^Wfe-f^y 4 1/7 hSD^tcov^r^aB^ 

ff^tlCil), -a<7)7-< l/-y h$|57j-4fflflb1-4&El 

*ffv\ nwMbJBttfcaji^f-^ft^ajii, juiat* 

«rf*JJDL, «aB-Cl*SESfLfc7-f I/7 bftJftl*KA^ 



(4) 
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[ooii] $?z, wK&#4&<of&9iK&t>&mim 

«Hb#ftti\ »^*l*2ao»W»=Uv»r % ffim&lbff^ 
»^fBJ J: "9 ^e»*fcl±^»*lWI»-J-43T> Ki: BOBft 

■i-*aiRtov»T«^«j#awlH]i!!i^ J: »> ««MkW* 

t -f 2> * *: (± ra»tta$»rt 

[0 0 12] ffi*]S$5:aafti£Kftfc£j&ttMF 

*«4o ! a»*'7'-^ftis»«, atB s *Lfc«*asfl-c3H 
»o^T^itLT*t»*4jaa**i*-r4fl!#«:firinii- 

[0 0 13] 

«^«#fcJBtt«»frfb«>«fE (7^U? MIUR, 35 
ig> «tt»fl-<aff3 0«>}»fc<fb) *<b*tfc« 

[0014] -M$££ 2 5 «ffi*t©56W 

k £ »t a fiir*Hk®«a'a»^-f - * ftamfc, wmMb*) 



[0015] 

JttT, !61fc*II*Bll-Kov»-cSt 

feic^a^ttffiWb^a^^i-T'n^ ?mx*foz> 0 miz 

f*-*«»K8E*1-4A.;tl», 1 2»±A*S*Lfc««f' 

3 Ji i— y<o*H LfcW"Mb^»^«>— «©®4KB* 
k3^«>Mb-r*flHR*:A*-*-*M>frfb3^R«*as, 1 

4 litt«MbW*^ttWtB«T, «BMb3^R»*» 1 3 © 

fir^»4#«*»f>»BMbOW3ll3^K*W3ei-fto 1 5 l±ffi 

*MWBtt« ! a»<*r-*f&fc«"c, «r*fb*t*3&RatB 
«>K'^s4Buife4fc»±**j*4»ao»ttje ! a*»3e-*- 

ttlWHB-C, *fc*4^*#£3;h.fcJ|£|*R*K:ov* 
fcfc, 8fcm«Mb»tt*6a»-*7'-*f&ft«l 5TMIft 
[0 0 1 6] JUT. i(05fiEHC«fc«Jg««PMb*jSO 

^atcov^Tm^-r^o ioaiTii, B#cffiB&-fbo&L 

itffx^it(;flLTV>4 0 B9 2 UtJ&RWBfrfbOX 
ltftK«H-C*»|, EI 2 (a) It^mtMVkn^Z 
»«4*iR*»*LTft*LfcBi3B«r*L, 112 (b) IS 

3 lii^HM^Jo^acojttt^^-f 7 a-f- h, El 

4 ttftffl'T'- ^^it«r^i-UiB^lil-e*-£,o 

[0 0 17] tr> ST 1 -CJi, B9 2 (a) ic^iri 

A*L> 0 4 ^^i-rtSB-r'-^ffiit^f^BT'-^S.^ 

-^WJfi Uttffi t-*-^ (topology) t iflf- 
^ (geometry) lC^(t<btL N ffiffi-f- ^ li-t-f 
J^flcSrABlc-taMo del, IBa-, 
*i-fl*t5Vo 1 ume, Face, Edge, Ve 
r t e x<0S$fiiSft, ^!SM£;|SH5gS hell, 
LoopiLoo p $ t>y)<D]i&mm&*w&-fz>E d g 

euse, Vertexus et"$>4 0 t ^-ferf*— 
^l±Face, Edge, Vertex IZttfo-fZ S u 
rface, Curve, Po i nttii, ^-fpTr"*— 



*»k io-y-^flijtTastffi (F3) zmmLtzWi 

[0 0 18] 5ta:E#«SH-*E d g ei:i±3ool 
(Loop) J&sgM&U Mj£M(±F 1 , F2Wi-5i:S 
he 1 l«i^IICiotv>5i>, F3©i9i:Mo. 
de 1 -bmm >?CioO>5^fEm o 
HI 4 *>H«K*»i**ti:;tl£* W fctt»t "b *i4 .f - 9 J 
-Kt*i), aafcLTTfr, %RttJB (GO, fl, rt<b 
*») air**)** 2oo3B«tS*S:35-tfeo*»ft* 0 f 
fc,.*=|s:fiCffi^^#»t^tt* f I agtUnu I I 
f 1 a g^&4 0 Z.tH±Zff>&ttmmtf1iimZti2>Z- 

A tcfflv^t>H4 0 £<£>nu 11 f 1 a g7&*tt»t?>ft7t£ 
[0 0 1 9] 9t\z s ST2'TU;»fl*ttf|«ilB»l 2 

-frtt, KK Cie>*!l5e*fT?o H 6 l±spff OfiWJ*W»a 
flMffJ&bfC, B6i:*t*ft«:itttB»i:, 

[0 0 2 0] #cK, S T 3 TlifBfPMfcJBtflB^W 1 3 

•v > <J , 3 > K A* »± * - **- K#> e> <0ie-§- 

<Di£v ?-cfr*>tiZ> 0 -itz. l ■o<DMViW%<nXj3i±%. 

1) «^HffiO#®ttR*±t«»JIB-§-Sr*^L, 

K^'b^-'f Vt4„ 

2) 0 2 (b) KTjrt £ ? KJ&RSE^LfcilffiiO 1 jS 

v»T-€-«JA*^U«fcjav»3gttS» (UK «L jS) £A 

2) «0»<&l±1*B<afcH>aiHfE^U i-fOtHkl 
4 4 tdt^fc KiS v^«R3R £ 53>PS^ L TJIBi" 4 - 

[0 0 2 1 ] &kz, S T 4 Ttt«fc<ft*«H&tfcMiffi» 1 



¥?ffl¥-6-2 5 9 5 0 5 
4 K£v»-cv A2J$iifcWBMfc©fKH» tt*fbJBtt»# 

*4 0 i^Ili»tfflafrii:li»), ST', M 
z.\2y4 I/ 7 \-m*®m-fhWi'k\Z'Z>^xmm*-tZ>o 

a* 7 -r 1/7 hf*«^ti±, s 

[0 0 2 2] ffifefti&Rft^aS 1 3 i07-f V-^ hSBS: 
»©loo3^3B**}gjj%3*i.fc4:-*-*o iW^Sft 

OJBttR*»c««-f*li53>$:ttmu 7-11/? bM53iH 

?ii:i~4 0 

1) 7 4 I/? f-S&liRMM, RUffi, h-7*M, & 

"C<& o 

[0 0 2 3] i<757^ l/y bffi#W8M*1-4«i|SW>5 

*>> afcfir^ttHFa^rt&^-pftv^wtt^-f i/» i-aso 

*» jft v» t O <i »H i: -t «6 o ±E«fc» W« T 4 M 

7-f I/? >ftJffi«»cA*W-»t^)Jt*fc4:ofe2o 

[0 0 2 4] $c,K«kaB-CJ|ffii:*ll3E?*i.fe«ao* 
T% Rift h-9;*;m&3&»K»«LT^4«iR«i, * 

:t7-f i/7 h^^LTv^Brigtt*»*4o 

*, ^<73«^lcSMi-4S»7) ? 7^ 1/7 

7-f 1/7 f®-fl-Aq¥^Ei-4»-fr«i, JlI^C, SiSB^ 
ffi .^±<0«iatC i 19. ®M1-4-^£7)7 W 1/7 hf)5 

^•^#^i-4c 
[0 0 2 5] *(:, S T 5 T-lifflB&^b^^a^T'- 

^HSMifS^-titiitm^mtn u l l f l a gt 
-g-t5^-4^a?r^i- t 0 g e a t h e r P*8#gfl£*2|>: 
fifflS3RK#iPi-4o V7 hBUI!ftO*-&»±, 7-fl/ 



• 



7 0+*fcijtt.fc? tt-7 4 \sv hSB (ttttUK) *mfet 

null f 1 a g***ffi*S*KftDPl- 

& 2 *c98«Wi:ov>t, H 7 K^I-^to-tfa^tK&S 
Sr^-f^ together <OH#H& 
* [ 0 0 2 6] Jfcfc, S T 6 T l±«j»«ffljBtt*fls« 1 6 
HiJ^T. S T 5 rofttiftgSftT- 2 -oco^Miffi 
R* * -fr « fc3 * fx ? »t *l 7T2«MSf K 

»u, tester do -»b#, R&-*-«»flng 

ffc*fc3S>IHk null f I a gjWttfcftifctfctBK* 

0«W«ffI»tt»ftS:liai-*»ftW* (drF, d r 

} E, d r V) li, Sftt^Wi^WfitWS 

[0 0 2 7] BP*,, Sfl-lCJti-*g|^MSt'd rF«, El 

8 (a) K*i"J:}KW#K»tt1-4f^©iftffcHScd 
r E, •ew^^gMi-^TS^W^M^d r VOjfllt 1 

■ie»s'*t*o £»fl5HR<±#fttt****H8Srt-* n u 
11 f 1 a g*#fc.4v»*:«fc*K*»::J: 
fcftUR££tt£o d r EJ±#*®i&K&il&1-&®<9 7 *, 
null f 1 ag^;ftI?iiii>Ii^M 
U HflMcd rVliiitJ»Hnu 11 f 1 
a gSrWFfc-fSEJESiiftv^aaLh, $ tziiTM&.<D§feo X 
v*4ffi<o?* J £MSft4v»ffi±*»«rt4 (18 (b) 

. Sr^i- f 1 a g.***f£*5f*K:ftlt*o 

) [0 0 2 8] **>-fr*J6a3i^Tir*i:, *CST7t 

' tfcffi*f££frTo iiT.Wft*iWt»8 t^v»rff9fea 

Wffiffi&fN* e u 1 e r tfcffcfc Pflftl* e u I e r 05$ 
[0 0 2 9], «fc aUHlfcW 1 T-li, »flT¥ttft& 

±S-+ffiW?PSS-&«:|»CC:i:**rS4o 
[0 0 3 0]HM^02. £*>5&9§©SSJfcfl|2Kii»taJB 

^WKffit Lt, 12 (b) i::f;1-J: ? 



# M¥ 6-259505 
T 1 - S T 3 \mm±%MW 1 t 4„ ST4t 

4 B# (Face) 4 0 

Tli-fi^ig^^-Cibi t L, £iT£>4 fcoco 

T, Hi*;, iStaCtra^JIkSSr^ToTV^ CI tx-^m 

[0031] jfcic s t 5 rttfUiMb^jaaji^f - 

«*I*JgftS^*I^i^tn u 11 f 1 agfc 
-g-to-^-SMa^^-f t o g e a t h e r IW#^Sf 

\,Z7F-fi.7 \,Zau 1 1 f 1 ag*#iDt4o ??>t:^ 

teMZfiTji-t 4 t o g e t h e r OH^gSfSrlS^-f 

[0032] s t 6 x-nmmmmi%V£& 1 6 k 
atLT, -g-fc-e.&giss-fTvs st T-eeffiSf^t^T 

$A-tf^£LfcJgM*lWMb*^TU ST3i:Ro 
[0 0 3 3] JSLt© J: d K&Hffli 2ti, %Jfefl| 1 t ft 

a»»fc»wb«#*wj£T#4*>t\ 

* ses-r a »»rfisifsffir©*iftft Kin, jf^^am t b 
[0034] mmw3. ^<D^m<o%mm3 izmfhw^ 
nov^r, &w<7>mw*-rz>o st i-st3 tc^aii 
mpMb^tt»»o-oo3Ktt5?3iEs tz\t3-mm<7> 

i-4»itt, i-f iO**fifflSJS3i«J|[i-&Hfl- (Fac 



(7) 



<&ffl¥6 -2 5 9 5 0 5 



fcll«-*-4«#W>ffi#*>' , <T*SS3lfL-cv*< 0 #c,jtfc 

[0035] s t 5 Timmttfm&wm^r- 

to-^r^Saa^^-r togeathier M#S3R*r**tt 

ffi5?*»:ftinir4o ooaiiMbo** 

»4, 0 7<7)£5wic^i-i 3 K, «#'8P#<7)#£B#K::fc*!> 
7tM^^T^ov^T together <0M^H3S*S 
g-f 4 Q £<OB#, ^7C^oTV»4 2ocoM53-<9!*';a:ffi 
CIOgMBHfcffi (Surface) SrffcJ&L t o 
g e t h e r W#153SK^<£>S u r f a c e^-f V 
*£#;t-£4o 
[0 0 3 6] -jfcK, S T 6 TI±ff«W3£tt*Mfc» 1 6 K 

9ji-tfa^£LfcJB#flriiMb*£7U ST3Cld 

x#.<Dr**kffimt<nx±in-ib t ft 4 D 

[0 0 3 7] JSULOi, ? K^ifcfll 3ti, HifrPB 1 t IwJ 

cii), a»ttKii«HbaM3-*4*5£-c*4*>-c, 

©***M*4»jJr»«fa^*ffcKJ: "!K i&tfHBsai* 

J, 

[0 0 3 8] EI9J4, i^«^4i: 

^m-e&4 0 it, mi o liHi&tRU \z%k%m<omix 

^t7o-f t-ht^So BIT, iw[llc*o^i5i 

i"4»:R»i^4#5£B*K[BjB$KfT3 - t fc UtOT* 

ixfcjg^f /w«rF'i»7'- ^WacSEjftL, f-^^ffl 
«B9 KtMA-t4 (S T 1 ) o *fcW«Mb®fltfB^il5 1 3 

SftJgttWBMbi-siKRtffi*?** (ST 3) » :o 
ffiE&'fbttfeff^ttttmSG 14i:i») fBJBMbJBttif 

1 3 Kistt4a— tfoffi^f,, m$S^W$f®M&U 1 

2 UiDMf-^W^ff, ««^*>«Mr¥«l#«* 
*ftmL4#fcW«Mb©#fc©ttfc'fiF£ , *4 (ST 8) „ 



*K S T 5 "C, ttBMbJBttftfcajg-^f* - * ft*!* 1 5 U 
i 9 BWbfcHW&RfflltiW 1 4 -C#5,*tfcWSR3gttKo 

ttjaat»5e-t4. s*>kst6:c, «w«w»«*f^ 

SELftv 0 ^CST7T\ ffi**ffe« 7 U J: »K flWMb 

JBttg* wfltfIX UWS ft JBttS* * 8U Br*" 4 o SA± 

T 3 r*«53BttWBMboA*fif i ft 4„ 
[0 0 3 9].JBl±«>J:^ Kl61fc«4-Ct\ Hifefl! 1 tm 

* & 4 j&rsx tin ksmw- 4 j&rss <vmmm 
«5***s-t4»Bftt«fir»tt»ftKj: »>, sm&am 

* ?£#cW«MW# * f £ 4 ^#cfKB&'fb*ffia ? # e> n 
4 D . 

[0 0 4 0] S<bK, i<0*ifiW|T-J±. J&KOfiflfrfb* 

t\ tJt'<r"7'-^»»«B9>wi6itt-i-47*-* 

< T# 4 4« 

[0 0 4 1] $kt$m 5 . H 1 1 14, iO^B^coHifefij 4 
£ J: 4 JBttfBPMb*tt C# 4 Bttffi»&-f b^B ^^7-0 
y^ll-C*4o J^T, i<0lHc«o*§SiB^-t4„ i<?5^ 

7S.y f 3K«^IE^l 8 4rtt»tfctOT*4o ^OflUST 

14, ±Esu(i«tiBi»w3g*ii«frfb«5fl&»=, jl— 
■r- ^ tft*-*-4>, BEtff<Ei-4»«7'- 9 Kiiira-r 

[0 0 4 2] i«±T«Sttl.-tT-, Kyfc#J4 i: 
*=ffv^ft7i^ffmfKB&'fb^fi : ^ coftflw 

t>6 ? T'^4x!j*^*)4 0 
[0 0 4 3] 

KLTi»fl«lKfllIiiiMb»»«r#5e+40r, »tt 

$ 0 oaw-fb^-cs 4®«m^b*ffi*»4 i t 
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